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SUMMARY 


This report identified and analyzed various socio-economic factors which influenced 
the purchase of red meat, fish and poultry in Anchorage, Alaska. Consumption of wild game 
was also considered. Of interest was estimation of the extent to which wild game was 
substituted for domestic red meat, fish and poultry. 


The raw data used in this research were obtained from a household survey carried out 
during autumn of 1971. After completion of the survey the initial consideration was a 
presentation of household and market characteristics of the sample. With regard to studying 
the relationship between socio-economic variables and consumption variables, two patterns 
of analysis were attempted. First, the data were put in tabular form for ease of presentation 
so that individual factor relationships could be identified. Second, multiple regression 
analysis was used to simultaneously investigate relationships between variables. In the final 
section of this research, using information from this household survey, the potential impact 
of Alaska meat products on the Anchorage market was discussed. 


The following is a summary of the findings: 


1. The average household expenditure in Anchorage for red meat, fish and poultry was 
estimated at $13.83 per week. Sixty-eight percent of the sample ranged from $5.33 to $22.33. 
Annual per capita red meat consumption for Anchorage was estimated at 164.5 pounds. Wild 
game consumption was 17.6 pounds per capita, annually. 


2. Wide variation in household expenditure patterns for red meat, fish and poultry in 
Anchorage was identified in this research. This variation was significantly influenced by 
household size, education, income, wild game consumption and number of trips to the food 
store per week. 


3. As household size increased, household expenditures for red meat, fish and poultry 
also increased. Ona per capita basis, however, expenditure levels declined as household size 
increased. 


4. Military households had lower meat expenditure levels and wild game 
consumption, compared with most civilian households. Commissary buying privileges and 
short-term residency were probable causes. 


5. Weekly household pork, fish or poultry consumption was not significantly 
influenced by household income. 


6. Wild game consumption negatively influenced consumption of beef. A positive 
relationship existed between wild game and fish consumption. 


7. A positive consumer response was indicated for Alaska-produced beef products. 
Market potential was identified for young beef as well as manufactured beef. 


8. Pork industry expansion in Alaska seemed more limited than beef. industry 
expansion. Per capita consumption of beef in Anchorage was estimated to be over twice 
the per capita consumption of pork. Local production currently contributed little to the retail 
market for beef or pork in Alaska. 
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AN ECONOMIC ANALYSIS OF RED MEAT, FISH, 
POULTRY AND WILD GAME CONSUMPTION 
PATTERNS IN ANCHORAGE, ALASKA 


W.C. Thomas, C.F. Marsh, and C.A. Stephens 


INTRODUCTION 


Information on consumption patterns presented herein should give some insight into 
factors affecting meat purchases in urban Alaska. The selection of Anchorage as the site for 
this research was based on a desire to have additional market information for an area that 
contains nearly one-half the people of Alaska. 

The following is one part of a research program that is designed to supply information 
on red meat consumption, marketing and production patterns to Alaskan livestock 
producers, tood retailers and wholesalers. The purpose of this phase of the research is to 
analyze consumption and expenditures at the retail level for commercial red meat, fish and 
poultry. Later research will investigate the structure of wholesale-retail commercial red meat 
sales in Alaska. Lastly, the economics of producing and marketing livestock at the local level 
in Alaska will be studied. 


Data for the investigation of consumption patterns in Anchorage households were 
obtained through household questionnaires. Information was gathered by personal 
interview concerning red meat, fish and poultry consumption, and also method of purchase, 
attitudes toward meat, and selected demographic characteristics. 

Wild game consumption also was surveyed. Alaska is probably unique among the 50 
states in the abundance of wild game. Therefore, the substitution aspects of game meat for 
red meat, fish and poultry were of major interest. 


OBJECTIVES 


1. To analyze household consumption characteristics for red meat, fish, poultry and wild 
game in Anchorage, Alaska. 

2. To investigate the impact of selected socio-economic characteristics on consumption 
of red meat, fish, poultry and wild game. 

3. To study the potential impact on the Anchorage market of Alaska-produced red meat 
and poultry products. 


PROCEDURE 


Individual household interviews were 
the source of data for delineation of the 
Anchorage retail meat market. The 
random sample was limited to 400 
households because of cost constraints on 
the research. It is reasonable to expect that 
population characteristics can be 
extrapolated from this sample. 


To obtain the sample, an alphabetical 
list of households in the Anchorage area 
was first numbered from 1 to 21,282.! 
Using a table of random numbers, a sample 
of household units by address was drawn. 
A personal interview was attempted for 
each selected household. If no one in the 
household was home at the time of the 


'The Anchorage area was determined to have 21,282 households in 1970, excluding military bases. 


initial contact, two repeated attempts at 
contact were made when possible. If no 
contact was achieved, that household was 
removed from the sample _ thereby 
requiring selection of an _ alternate 
household. In all, 402 households were 
surveyed and included in the following 
analysis. The major emphasis of the 
questionnaire concerned the purchase and- 
or consumption of red meat, fish, poultry 


and wild game for seven days previous to 
the household personal interview. A major 
limitation of this research was that 
interviews were conducted in only one 
period of the year; interviewing began on 
October 5, 1971 and terminated on 
December 10, 1971. Thus, seasonal trends 
in meat consumption throughout the year 
were not investigated. 


HOUSEHOLD AND MARKET DEFINITION 


Weekly red meat, fish and poultry 
expenditures averaged $13.83 per 
household for the survey (Table 1).? The 
standard deviation indicates that meat 
expenditures of 68 percent of the sample 
ranged between $22.33 and $5.33 per 
household, reflecting a wide variation 


among households in average weekly meat 
expenditures. Socio-economic 
characteristics of the selected households 
will be evaluated in the next section of this 
paper in an attempt to elucidate reasons for 
the wide range in household expenditure 
levels. 


Table 1. Means and Standard Deviations 
for Selected Household Characteristics, Aachorage, Alaska 1971 


Os AR I ne a Te att ee aa oe 
Household Deviation 
Meat expenditures dollars 13.83 8.5 
Household income dollars 15,000.00 6,876.4 
Household size members 3.5 yi 
Husband’s age years 38.2 12.5 
Wife's age years 36.4 12.7 
Husband's education years 13.1 2.5 
Wife’s education years 12.6 ae 
Time in Alaska years Pe is 
Time in Anchorage years 9.7 9.1 
Annual wild game consumption pounds 61.8 163.4 


-_— EL AE TEN, 


Mean household income and 
household size were $15,000 and 3.5 
members respectively. This, coupled with 
average husband’s age of 38 years, and 
wite’s age of 36 years, indicates middle 
income households past the normal peak 
childbearing years. ‘The Anchorage 
population tended to be well educated, as 


the average level for both husband and 
wife included some college education.® 4 
Another factor expected to influence 
red meat, fish and poultry consumption in 
Alaska was the amount of wild game 
consumed. Annual 


wild game 
consumption was approximately 62 
pounds per household.° Moose was 


2These are meat expenditures for the seven days previous to the personal interview. The term “meat expenditure” is 
used interchangeably with “red meat, fish and poultry expenditure” throughout this study. 


3Any amount of education beyond 12 years was recorded as some type of college training. 


‘Additional information on household characteristics of the sample can be found in Appendix A. 


5Annual data were obtainable for wild game because the consumer was generally able to determine how much game 
was obtained from hunting trips during the previous year, and how much presently remained in his food freezer. 
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consumed by 11 percent of the households 
during the seven days prior to the interview 
(Yable 2). Further investigation of wild 
game consumption patterns will be 
presented later in this paper. 

Table 2 shows average weekly 


household consumption of various types of 
red meats, fish, poultry and wild game. 
Ground beef was consumed by the largest 
number of households (79 percent). Bacon, 
beefsteak and poultry also were used in 
well over 60 percent of the households 


Table 2. 
Average Weekly Usage of Selected Types of Red Meat, 
Fish, Poultry and Wild Game by All and User Households 





Average Weekly 


Meat Product Consumption 


by All Households 


rs 


Number of 
User Households 


Average Weekly 
Consumption by 
User Households 





pounds - % of total 
Beefsteak D229, 3.36 66 
Beef roast Tein 4.06 44 
Ground beef 2.07 2.61 79 
Pork chops 0.84 2.26 3T 
Pork roast 0.24 3.92. 6 
Bacon 1.01 Vo2 66 
Pork sausage 0.33 1.45 22 
Ham 0.87 3.12 28 
Lamb chops 0.03 1.83 1 
Fish or seafood 1.01 1.94 oe 
Poultry Zo 3.86 65 
Luncheon meats 0.67 1:37 49 
Moose 0.47 4.20 ll 
Caribou 0.25 4.08 6 





sampled. We shall return to these statistics 
in the section disussing the potential for 
Alaskan production of red meats and 
poultry. 


A question on the consumption of 
commercially produced reindeer meat was 
included in the survey to obtain 
information on the acceptance level of this 
product in Anchorage households. During 


Table 3. Household Purchases of Reindeer Meat 








Ever Purchased 


the seven days previous to the personal 
interview, only | out of the 402 households 
consumed reindeer meat. Table 3 indicates 
that although nearly 50 percent of the 
sampled households had tried reindeer 
during any past period, only about one- 
third had eaten reindeer meat during 1971. 
Average annual household _ reindeer 
consumption for this survey was 
determined to be 4.1 pounds. 


a 


Purchased Any 
in Last Year 





Response g y 
Yes 48 36 
No 52 64 





Annual per capita consumption data 
for Anchorage were estimated from the 
weekly data developed in this study. These 
estimates were compared with U.S. per 


poultry and lamb was markedly below 
national levels. Fish and _ seafood 
consumption was higher in Anchorage 
relative to the total U.S. If wild game is 


added to total red meats consumed in 
Anchorage, the sum, 182.1 pounds, is 
similar to but slightly smaller than, the total 
U.S. average of 191.8 pounds. 


capita consumption figures in Table 4. 
Beef consumption in Anchorage compared 
favorably with U.S. consumption for 1971. 
Consumption in Anchorage of pork, 


Table 4. 
Estimated Annual Per Capita Consumption of Red Meat, Fish, 
Poultry and Wild Game for Anchorage and the United States, 1971 





Annual Per Capita Annual Per Capita 





Product Consumption Consumption 

Anchorage US. 

(pounds) (pounds) 

Beef and veal 109.9" 115.8 
Pork 53.5. 72.9 
Lamb and mutton ll, 3.2 
Total red meats 164.5, 191.8 
Fish and seafood 15.0, 11.2 
Poultry 37.2 50.1 
Reindeer 1.2 BES 
Wild game 17.6 | Je 


ay, nts ; ; 
Estimated by multiplying weekly per capita consumption data by 52. 
b Source: See literature citation [8]. 


c 
U.S. data were not available for these two products. 


INFLUENCE OF INDIVIDUAL SOCIO-ECONOMIC VARIABLES 
ON RED MEAT, FISH, POULTRY AND WILD GAME CONSUMPTION 


Analysis of the relationship between Income. 

individual socio-economic factors and 

consumption patterns was developed in As household income __ increased, 
tabular form. Interpretation of the data average weekly household meat 
required identification of trends which expenditures tended to increase. Slight 
were observed between selected downtrends_ were noted, however, 
variables. ® between intervals $6,000 through $11,999 


6 7 ? A Path 
Studies in Maryland [5] and Nevada [6], both involving analysis of socio-economic characteristics of meat 
consumption, are recommended for the interested reader. 


and $18,000 through $23,999 (Table 5). The 
per capita data indicated that low income 
families had next to the highest level of per 
capita meat expenditures. Excluding the 
lowest income group, as income increased, 
an upward trend was noted in per capita 
meat expenditures. Differences, however, 


were small. Between the $24,000 and over 
level, and the $6,000 - $11,999 level, weekly 
per capita meat expenditure differed only 
$.35. This suggests that households 
consider meat a staple in the diet and that 
income changes have a limited effect on 
per capita expenditures. 


Table 5. 
Effect of Household Income on Total Red Meat, Fish and Poultry 
Expenditures and Total Annual Wild Game Consumption 











Household Number of Average Weekly _—_ Per Capita Average Annual Per Capita 
Income Households Household Meat Weekly Meat Household Annual Game 
Expenditures Expenditures Game Consumption Consumption 
dollars % of Total dollars —— pounds 
0- 5,999 10 10.99 4.56 23.8 9.0 
6,000-11,999 21 10.31 4.27 30.7 10.4 
12,000-17,999 24 15.31 4.48 80.8 19.8 
18,000-23,999 18 15.11 4.56 87.5 23.4 
24,000-over 14 17.67 4.62 89.1 21.3 
Unknown 13 13.02 4.06 39.7 10.2 





As income increased, annual wild 
game consumption’ increased markedly 
on both a household and per capita basis. 
At the highest income level, per capita wild 
game consumption turned downward 
slightly. Table 24 in Appendix B presents 
relationships between household income 
and actual household consumption of other 
meat, fish and poultry products. The 
quantity of poultry consumed generally 
increased with income (a slight downturn 
occurred in interval $6,000 - $11,999). Pork 
and fish consumption exhibited minimal 
variation at different income intervals. 
Beef consumption was erratic. 


Household size 

Average weekly household meat 
expenditures increased continuously at 
each level of household size (Table 6). Per 
capita meat expenditures exhibited the 
opposite trend (a very small upturn was 
noted in 6 member households). As 
families increased in size, each individual 
member was generally less well-off 
relative to meat expenditures. Large but 
erratic increases were noted in household 
and per capita wild game consumption as 
household size increased from 1 to-7-and- 
over. 


Table 6. 
Effect of Household Size on Total Red Meat, Fish and Poultry 
Expenditures and Total Annual Wild Game Consumption 





Household Number of Average Weekly Per Capita Average Annual Per Capita 
Size Households Household Meat Weekly Meat Household Annual Game 
Expenditures Expenditures Game Consumption Consumption 

% of Total dollars pounds 

l 7 5.97 5.97 5.9 5.9 

3 9A 11.72 5.86 39.1 19.5 

3 9A 13.20 4.40 28.1 9.4 

4 ot) 15.25 3.81 71.4 179 

5 13 15.68 3.14 114.6 22.9 

6 6 19.01 3.17 108.5 18.1 

7-over 6 21.28 2.69 174.8 24.9 





7Annual wild game consumption data were obtained from the survey. This information was used, instead of weekly 
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wild game consumption data, to reduce the influence of seasonal consumption variation. 


Consumption of beef increased 
markedly with increased size of household. 
Larger households also tended to consume 
more pork, fish and poultry. However, 
downturns were noted at certain intervals 
for each of these latter commodities (Table 
25 in Appendix B). 


Occupation 


Occupation of heads of households 
was associated with slightly different 
patterns in household meat expenditures 
and wild game consumption (See Table 7 
for data presentation and worker category 


Table 7. 


Effect of Occupation of Head of Household on Total Red Meat, Fish 
and Poultry Expenditures and Total Annual Wild Game Consumption 





: Number of Average Weekly _ Per Capita Average Annual Per Capita 
Occupation = oyseholds Household Meat Weekly Meat Household Annual Game 
Expenditures Expenditures Game Consumption Consumption 

% of Total —_———_—— dollars pounds 

White-collar@ 39 13.75 4.49 72.6 20.1 

Blue-collarb 38 15.47 4.62 70.0 16.5 

Military 16 11.68 3.97 40.2 13.2 

Other © 5 10.96 4.43 10.9 43 

Unknown 2 8.27 2.75 0.0 0.0 








aWhite-collar includes professional people, managers, clerical and sales workers. 


bBlue-collar includes craftsmen, equipment operators, household and service workers and 


laborers. 


©This category includes students, retired people and the unemployed. 


definition). Blue-collar workers (38 
percent of the sample) had slightly higher 
household and per capita meat 
expenditures, while white-collar workers 
(39 percent of the sample) had slightly 
higher household and per capita wild game 
consumption. 

Average household meat expenditures 
were lower for military® than for civilian 
households because meat prices in the 
commissary were lower than in civilian 
markets. Military people, who are 
generally short-term residents, consumed 
less wild game, both per household and per 
capita, than the white-and blue-collar 
groups. 

The remaining occupation category, 
entitled ’other,” included students, retired 
people, and the unemployed. As might be 
expected, this group, which generally lacks 
the economic or institutional advantages of 


the three previously mentioned 
occupational categories, purchased red 
meats, fish and poultry at the lowest 
household expenditure level. On a per 
capita basis, however, the student, retired, 
and unemployed category spent slightly 
less than the white-and-blue collar workers 
and more than the military group. This 
reflected a generally smaller household 
size for this group (Table 23 in Appendix 
A). The “other” category also had the 
lowest consumption of wild game, both 
per household and per capita. 

Blue-collar households consumed the 
largest quantities of beef and poultry 
(Table 26 in Appendix B). Pork 
consumption was the largest in blue-collar 
and military households. Fish consumption 
was relatively similar for all occupational 
groups. 

Meat expenditures for military were 


®8These are households with the head of household in the military service, but not living on any military base. 


lower than for white-collar families, while 
actual consumption of beef was similar and 
pork slightly greater. This adds credence to 
the hypothesis that commissary buying 
increased the standard of living of military 
people. 


Table 8. 


Education 


A striking feature of education levels is 
that only 1 percent of husbands or wives 
had 6 or less years of education (Table 8 
and 9). Anchorage seems to have a well 
educated citizenry. 


Effect of Husband’s Education® on Total Red Meat, Fish and Poultry 
Expenditures and Total Annual Wild Game Consumption 





Husband's Number of | Average Weekly Per Capita Average Annual Per Capita 
Education Households Household Meat Weekly Meat Household Annual Game 
Expenditures Expenditures Game Consumption Consumption 
years Z of Total dollars pounds 

16 ] 15.36 4.46 6.7 ee 

7-12 49 15.27 4.61 82.3 20.3 

13-16 33 13.81 4.10 53.6 > 16:6 

Over 16 a 12.74 2.79 66.2 11.3 

Unknown 13 10.06 5.13 6.4 3.9 


es ee ee ee —eee Ee am 
4includes households headed by a single male adult. 


Table 9. 
Effect of Wife's Education® on Total Red Meat, Fish and Poultry 
Expenditures and Total Annual Wild Game Consumption 





Wife's Numbenat Average Weekly — Per Capita Average Annual Per Capita 
Education Households Household Meat Weekly Meat Household Annual Game 
Expenditures Expenditures Game Consumption Consumption 
years Z of Total dollars = pounds 
1-6 1 12.46 3.33 40.0 10.6 
7-12 57 14.70 4.48 76.1 18.9 
13-16 35 13.08 4.16 417 12.8 
Over 16 2; 7.83 3.25 112.5 29.7 
Unknown 5 11.85 6.24 21.5 7.9 





“Includes households headed by a single female adult. 


Meat expenditures, both per 
household and per capita, continuously 
declined as education for either husband or 
wife increased beyond high school. This 
may reflect a greater concern with diet, 
possibly associated with more sedentary 
employment by highly educated adults. 

Annual wild game consumption (both 
per household and per capita) was at 
maximum when the husband’s education 


level was between 7 and 12 years. Average 
annual household consumption oi wild 
game tended to decline after 12 years of 
education (with a slight upturn for over 16 
years). Per capita wild game consumption 
followed a similar pattern (excluding the 
upturn). Wives educated beyond the 
baccalaureate were in households with the 
largest per household and per capita 
annual wild game consumption. 


Household beef consumption was 
highest when the education of either 
husband or wife was from the seventh year 
through high school (Tables 27 and 28 in 
Appendix B). Household beef 
consumption was less for 13-plus years of 
education for either husband or wife when 
compared with the 7-12 year education 
level for each group. 

Pork consumption exhibited a 
surprising and steady decline, from a high 
of seven pounds when husband’s education 
ended at grade school, to 2.2 pounds at post 
college levels. Pork consumption, as 
related to wife’s education, continuously 
declined after 12 years of school. 

Fish consumption for either husband 


or wife was relatively constant throughout 
the educational strata. Poultry 
consumption, as influenced by greater 
husband’s education, first increased, then 
decreased in an erratic manner. As wife’s 
education increased poultry consumption 
declined for each interval. 


Age 


As the husband’s age_ increased, 
household meat expenditures increased, to 
the 60th year (Table 10). This may reflect 
increased earning power and increased 
family size over the productive life of the 
husband. The largest household and per 
capita meat expenditures occurred when 
the husband was in his fifties. 


Table 10. 
Effect of Husband’s Age on Total Red Meat, Fish and Poultry 
Expenditures and Total Annual Wild Game Consumption 





Husband's Number of Average Weekly Per Capita Average Annual Per Capita 
Age Households Household Meat Weekly Meat Household Annual Game 
Expenditures Expenditures Game Consumption Consumption 
years % of Total dollars pounds 
19-under 1 9.28 3.02 0.0 0.0 
20-29 26 12.05 4.22 27.9 9.6 
30-39 24 15.13 3.68 106.5 25.6 
40-49 15 16.53 4.17 107.6 20.0 
50-59 15 17.44 5.85 58.2 22.0 
60-over 5 10.58 4.83 28.4 9.5 
Unknown 14 9.53 4.75 16.8 6.5 
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Annual household game consumption 
was highest when the husband was in the 
thirties and the _ forties. Household 
consumption dropped off dramatically in 
the 50-59 age bracket, but per capita 
consumption remained high. Per capita 
annual game consumption figures for ages 
below 30 and 60-and-over were the lowest 
of any groups. 

Average household meat expenditure 
increased with wife’s age until the fifties 
(Table 11). Per capita meat expenditures 


were lowest in the 30-39 age group. 
Household wild game _ consumption 
reached its high point in the 30-39 age 
bracket. Per capita consumption of wild 
game was at its lowest level for the 60 -and- 
over age group. 

Actual household consumption of 
meat, fish and poultry, associated with 
husband’s age and wife’s age, are given in 


_ Appendix B Tables 29 and 30, respectively. 


These data were somewhat erratic in 
nature. 


Table 11. 
Effect of Wifes Age on Total Red Meat, Fish and Poultry 
Expenditures and Total Annual Wild Game Consumption 





Number of | Average Weekly Per Capita Average Annual Per Capita 
Wife's Age Households Household Meat Weekly Meat Household Annual Game 
Expenditures Expenditures | Game Consumption Consumption 
years % of Total dollars pounds 
19-under 5 9.08 Sire! 40.7 17.6 
20-29 27 13.02 4.14 38.1 12.7 
30-39 24 15.02 3.52 104.1 21.5 
40-49 20 16.88 4.98 80.1 17.5 
50-59 12 12.58 5.34 47.4 21.4 
60-over 5 10.88 5.03 23.5 9.0 
Unknown a 11.64 5.67 16.9 4.8 


Years in Alaska 


Table 12 shows that of 402 households 
surveyed, 72 percent had lived in Alaska 
for 4 or more years. At least, the notion that 
Alaskan residents tend to be transient can 
be questioned. Furthermore household 


meat expenditures were the highest after 
the family had been in Alaska 4 or more 
years. The stability of the Alaskan 
household is reflected positively in red 
meat, fish and poultry expenditures. 


Table 12. 
Effect of Years Living in Alaska by Head of Household on Total Red Meat, 
Fish and Poultry Expenditures and Total Annual Wild Game Consumption 


Number Number of Average Weekly Per Capita Average Annual Per Capita 
of Years Households Household Meat Weekly Meat Household Annual Game 
in Alaska Expenditures Expenditures Game Consumption Consumption 
% of Total dollars pounds 
0—1 17 11.94 4.37 31.5 8.7 
TS} ll 10.67 4.09 39.0 11.3 
4—5 12 16.65 4.55 91.5 24.5 
6 and over 60 14.41 4.47 68.8 17.9 





Wild game consumption on a 
household and per capita basis, also was 
highest after the fourth year. Alaska has 
abundant opportunity for hunting and, as 
length of residence increases, proficiency 
at hunting would be expected to improve. 

Families living in Alaska for 4 or 
more years had higher consumption of 
beef than families living in the state for less 
time. The peak consumption for beef was 
observed in the years 4 to 5. Poultry 
consumption increased slightly as time in 
state increased. Pork and fish consumption 


tended to be little influenced by length of 
residency (see Table 31 in Appendix B). 


Number of Trips to Food Store 
Per Week 


Nearly 60 percent of all households in 
the survey purchased food items once or 
twice a week (Table 13). The bulk of the 
remaining households (36 percent) went to 
the food store 3 or more times in a-week. As 
number of visits to food stores increased, 
household meat expenditures also tended 


Table 13. 


Effect of Number of Trips to Food Store per Week on Total Red Meat, 
Fish and Poultry Expenditures and Total Annual Wild Game Consumption 





Number Number of Average Weekly Per Capita - Average Annual Por Cantal 
of Trips Households Household Meat Weekly Meat HouecholdiGame Anda oe 
to Store Expenditures Expenditures Consumption Consumption 
Per Week 
% of Total dollars - pounds 

0? 5 12.00 3.79 78.2 18.8 

1 30 11.64 4.14 47.4 13.3 

2 29 13.30 4.36 88.1 23.2 

3 18 16.41 4.67 49.5 13.2 

4-over 18 16.36 4.94 51.1 13.1 





4 Household purchased meat, fish and poultry products from a food store less often than once 


per week. 


to increase (there were slight downturns at 
1 and 4-and-over visits). 
household meat expenditures exhibited a 
relatively small but continuous upward 
trend as number of trips increased. 

Regarding household consumption of 
wild game, an unusual trend was noted. 
Consumption was relatively large (78.2 
pounds) for less than 1 trip to the store per 
week. Consumption fell to nearly one-half 
the previous level with 1 trip to the store 
(47.4 pounds), then nearly doubled with 2 
trips (88.1 pounds). For 3 trips and over, 
wild game consumption declined 
markedly again (approaching 50 pounds). 
Per capita annual game consumption 
exhibited a similar pattern. 

Information on actual quantities 
consumed during the week (Table 32 in 


Per capita | 


Appendix B) indicated that fish and pork 
consumption was only minimally 
influenced by number of trips to the store. 
Beef consumption went through peaks and 
valleys. Peaks occurred at less than 1 trip 
and 3 trips. Poultry consumption increased 
continuously from less than 1 trip through 
4-and-over trips. 


Residence Ownership 


This household survey showed that 
renters and owners of the place of 
residence were almost equally divided 
(Table 14). Home ownership tends to 
indicate a permanent resident and was so 
reflected in higher household meat 
expenditures and household and per capita 


Table 14. 
Effect of Residence Ownership on Total Red Meat, Fish, and Poultry 
Expenditures and Total Annual Wild Game Consumption 





Residence Number Average Weekly Per Capita Average Annual Per Capita 
Ownership of Household Meat Weekly Meat Household Annual Game 
Households Expenditures f£xpenditures Game Consumption Consumption 
% of Total dollars pounds 
Rent home 46 12.33 4.53 45.1 13.4 
Own home 54 15.20 4.34 76.0 18.9 
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wild game consumption. Renters tended to 
have larger per capita meat expenditures, 
probably due to smaller household size. 
Actual pork consumption was the 
same for both households renting or 
owning their place of residence. This was 
the only type of red meat, fish or poultry 
for which no difference was indicated. 
(Table 33 in Appendix B). For all other 
categories, home owners had_ higher 
household consumption than renters. (The 


difference small for 


consumption). 


was fish 


Religion 


Catholic households, 16 percent of the 
total in the survey, had the largest 
household meat expenditures as well as per 
household and per capita wild game 
consumption (Table 15). Protestant 
households, 68 percent of the sample, were 


Table 15. 
Effect of Religion of Head of Household on Total Red Meat, Fish 
and Poultry Expenditures and Total Annual Wild Game Consumption 








Number Average Weekly Per Capita Average Annual Per Capita 
Religion of Household Meat Weekly Meat Household Annual Game 
Households Expenditures Expenditures Game Consumption Consumption 
% of Total dollars pounds 
Catholic 16 14.87 4.77 77.8 18.6 
Protestant 68 13.89 4.26 64.5 17.1 
Other 15 12.50 4.79 32.8 11.0 
second in these same meat expenditures and more poultry. The Catholic 


and wild game categories. The difference 
seemed minimal. 

All other religious or non-religious 
preferences were included in the ”other” 
group. This category, 15 percent of the 
sample, had only a slightly higher per 
capita meat expenditure level than either 
Catholics or Protestants. However, the 
“other” group had lower household meat 
expenditures as well as per household and 
per capita wild game consumption. The 
“other” group consumed slightly less beet 


households had slightly higher pork and 
fish consumption. Detailed weekly 
consumption data can be found in Table 34 
of Appendix B. 


Race 


The sample of 402 Anchorage 
households was 91 percent white (Table 
16). The only category in which the white 
group had the highest value was household 
meat expenditures and this was not 
markedly larger than the native category. 


Table 16. 
Effect of Race of Head of Household on Total Red Meat, 
Fish and Poultry Expenditures and Total Annual Wild Game Consumption 








Number Average Weekly Per Capita Average Annui! Per Capita 

Race ot Household Meat Weekly Meat Household Annual Game 

Households Expenditures Expenditures Game Consumption Consuniptton 

% of Total dollars - pounds et lee 
White 91 13.92 4.42 62.9 16.9 
Negro 4 11.95 4.03 0.0 Os 
Native 4 13.80 4.56 103.9 Boe 
Other 1 12.93 5.11 0.0 0.0 
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The highest per capita meat expenditures 
were found in the “other” category (races 
other than white, Negro or native). The 
native group consumed by far the largest 
quantity of wild game, both per household 
and per capita. Negro and the “other” 
category did not consume any wild game. 

A detailed breakdown of quantities 
consumed (Table 35 in Appendix B) 


indicates that higher consumption of beef 
occurred in the white, native and other” 
households. Negro households tended to 
eat more pork, but the difference between 
races in pork consumption was not large. 
Fish consumption was largest in the 
“other” category and smallest for Negro 
households. The other” category had the 
lowest poultry consumption level. 


MULTIPLE REGRESSION ANALYSIS 


In the previous section, the influence 
of individual socio-economic 
characteristics on consumption patterns 
was investigated. Now, interest centers on 
using a_ statistical technique called 
"multiple regression” [3]. This research 
tool allows for the simultaneous estimation 
of quantitative relationships among 
specified variables. The intent of this 
section is to estimate the influence of 
independent variables on a designated 
dependent variable. The independent 


at 


2 
3 
4 
5 
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variables will be defined for each equation 
and will include socio-economic variables 
as well as certain consumption variables. 
The dependent variable will be either meat 
expenditures or an individual consumption 
variable. In each equation the independent 
variables will be ranked using R? 
(coefficient of mutiple determination). R? 
is used to measure the amount of variation 
in the dependent variable that is explained 
by the independent variables. The 
variables are defined as follows: 


= Household Size 

= Log of Household Income? 

= Years in Alaska 

= Number of Trips to Food Store Per Week 
= Age of the Head of the Household 


= Education of the Head of the Household 


er Weekly Household Meat Expenditures 


aaa Weekly Household Beef Consumption 


102, Weekly Household Pork Consumption 


Wor Weekly Household Fish Consumption 


le Weekly Household Poultry Consumption 


X 
X 
X. 
x 
X 
Xo = Annual Household Wild Game Consumption 
X 
X 
x 
X 
x 
X 


ious Weekly Household Lamb Consumption 


®Household income was incorporated into the analysis in logarithmic form. This tended to increase the explanatory 


power of the regression equations. 
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Household Meat Expenditures’® 


X, = 6.53 + 1.84X,°° +2.65X 5 ** +0.01X.,+ 0.68X ,* +0.02X 5 -0.58X g 0.01 
(.26) (.72) (.04) (.26) (.04) (.18) (.003) 
(1) 
R2 = .256 
Variables Entered R2 Increase in R2 

xX l .149 .149 

X 9 .176 .027 

xX 7 .207 .031 

xX 6 .239 .032 

xX 4 250 .016 

xX 5 256: .001 

xX 3 .256 .000 


In Equation 1, the dependent variable 
was household meat expenditures. Two 
observations are apparent: (1) _ five 
independent variables had major influence 
on meat expenditures, and (2) nearly 75 
percent of the variation was not explained 
by the regression. Of the five significant 
independent variables in this equation, 
three were positive and two were negative. 
Household size (X,), household income 
(X2), and number of trips to the food store 
(X4), positively influenced meat 
expenditures (e.g., an increase’ in 
household size, all other independent 
variables held constant, increased 
household meat expenditures). The 
remaining two significant variables, head’s 
education! (Xe), and annual wild game 
consumption (X7), were determined to be 


inversely correlated with meat 
expenditures. Since increased educational 
level may be associated with sedentary 
employment, reduced meat expenditure 
may be a function of increased concern 
with diet. The negative relationship 
observed between annual wild game 
consumption and meat expenditures 
indicates a substitution of the former for 
the latter. 

The multiple regression analysis with 
meat expenditures as the dependent 
variable had an R? of only 25.6 percent. 
The independent variables were entered 
into the stepwise regression program in the 
pattern given below equation 1. Over one- 
half of the equation R? value was 
attributable to household size (X,). 
Variables which contributed in a lesser 


10Level of significance for each regression coefficient in Equations 1 through 5 was indicated as follows: 


*for significance at the 5% level 
**for significance at the 1% level 


The value directly below each regression coefficient is its standard error. 


11In the regression analysis, education of head of household and age of head of household were used in place of 
husband and wife education and age. This was required because a minority of households in Anchorage were headed by 


either a single male or a single female. 


13 


fashion were head’s education (X ,), annual 
wild game consumption (X,), household 
income (X,), and number of trips to food 
store (X.,). Age of household head (X,,) and 
number of years living in Alaska (X3) 
contributed very little to the explanation of 
variability for household meat 
expenditures in Anchorage. 


To increase the explanatory nature of 
the independent variables in this research, 
a technique called "dummy variables” [4] 
was added to the regression analysis. This 
allowed for inclusion into this analysis 
variables such as occupation, race and 
religion, which were not quantifiable in the 


Weekly Household Beef Consumption 


Xy = 2.84 + 0.88X ,°* + 0.86X 9° - 0.01X 3 + 0.28X , + 0.01X. - 0.19X 


usual sense. However, these added 
variables did not significantly increase R2 
in any multiple regression equation 
investigated in this research. On this basis, 
dummy variable analysis was dropped 
from consideration. Other research of the 
type done in this study generally has been 
unsuccessful in obtaining a high R?, due 
primarily to inability to determine all the 
variables responsible for consumption [5]. 
Even with a relative low R? value, 
quantification of the socio-economic 
variables included in this analysis has 
added to the understanding of red meat, 
fish, poultry and wild game consumption 
in Anchorage. 


- 0.006X_°* (2) 


(.16) (42) “  (.02) “ (16) * (02) 5 (19) & (002) # 
+ 0.36X,,°* +0.08X11 - 0.05X15 - 0.65X 
10 iu 12 13 
(.07) (.18) (.07) (.47) Rone 
Variables Entered R? Increase in R? 
Xx l 119 119 
xX 10 190 071 
xX 7 219 .029 
Xo 230 O11 
Me 239 009 
xo 245 006 
X 13 250 005 
Xho O51 001 
Xx ll 252 001 
Xx 3 252 .000 
Xx 5 252, .000 
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The significant independent variables 
which were positively related to pounds of 
beef consumed per week by the household 
(Equation 2) were household size (X 4). 
household income (X,) and weekly 
household) pork consumption (Xp ). 
Annual game consumption (\;z, was the 
only significant independent variable 
having a negative sign. 

The ranking of the independent 
variables by R? in descending order was as 
follows: household size (Xi), weekly 
household pork consumption (X_,,), 
annual game consumption (X;), and 
household income (X2) The remaining 


Weekly Household Pork Consumption 


variables had little to contribute in 
explaining the variability of weekly beef 
consumption. 

An important facet of beef 


consumption was its relationship with 
annual wild game consumption. The 
negative sign in front of X; (wild game 
consumption) indicated an_ inverse 
relationship with beef consumption. Also, 
wild game consumption ranked third in 
explaining the variation in beef 
consumption. Therefore, beef 
consumption and wild game consumption 
in Anchorage tended to be substitutes tor 
one another. 


X |¢) = 4.37 + 0.22X 1° + 0.02X 9 + 0.006X, + 0.09X4 - 0.01X,, -U.22A, °° (3) 
(11) CAP Sey -Oi\2 6 o(.11eaG0L)? (07) 
- 0.0005X, + U.17X9%" +0.18X,, + 0.06X, + 0.11% 
(001) 7 (04)9 "(gy 11” (95) 12" (39) 13 
R2 = 172 
Variables Entered R? Increase in R? 
a 115 115 
ae 140 025 
x .159 019 
ae 163 004 
a) 166 003 
Xe 167 001 
x4 168 000 
x 7 168 .000 
X43 168 .000 
X 5 169 001 
X 9 N72 003 
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Pork consumption (Equation 3) was 
not significantly influenced by household 
income (X,). This is clearly variant to the 
situations when meat expenditures and 
beef consumption were dependent 
variables (Equations | and 2, respectively). 
One conclusion which could be drawn is 
that pork consumption was less responsive 
than beef consumption to any change in 
household income. 

Household beef consumption (Xg9) 
had the most influence in explaining the 
variability of pork consumption. This 


Weekly Household Fish Consumption 


X_ , =-0.86 + 0.10X]* + 0.15X_ + 0.005X 


1} (.05) (.13) 


follows from Equation 2, which also 
indicated a strong positive relationship 
between beef and pork. This was not an 
altogether surprising result. Families which 
tended to eat beef also tended to eat pork. 

Two other observations can be made 
concerning pork consumption. A strong 
negative relationship was _ exhibited 
between education of household head and 
pork consumption. Finally, household 
substitution of wild game for pork was not 
indicated in Equation 3. 


te 0.04X 4 (4) 


(007) 2 (05) 


+0.008X,. + 0.03X¢ + 0.002X_°° + 0.007X 


(.007) (.03) 


+ 0.035X 


- 0.009X 


(0005)? (017) 9 


(024) 20 (021) 22 (14) J 


Variables Entered 


- 0.01X 
R? = .106 

R? Increase in R? 
.048 .048 
.076 .028 
.086 .010 
092 006 
098 .006 
101 .003 
.103 .002 
.104 001 
105 .001 
.106 .001 
.106 .000 
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The only two significant independent 
variables in Equation 4 were annual wild 
game consumption (X-) and household 
size (X,). The interesting aspect of weekly 
fish consumption (including sport fish) was 
the positive sign in front of the variable 
annual wild game consumption (X;). As 
the consumption of wild game increased 
within a household, there was a tendency 


Weekly Household Poultry Consumption 


X19 =-0.29+0.42X °° +0.50X, +0.032X. 
12 1 2 019) 


(13) (333) 


- V.002X- - U.06X.¢ - 


(017) ° — (.08) 


- 0.03% 


- 0.07X 
ll (.37) 13 


(.15) 


Variables Entered 


Xy 


X13 


Poultry consumption was influenced 
significantly by only two of the 
independent variables included in this 
research (Equation 5). These positively 


for a corresponding increase in fish 
consumption. ‘This indicates that the 
pattern of substitution of wild game tor 
meat expenditures (Equation 1) and tor 
beet consumption (Equation 2) was not 
tollowed for fish consumption. A 
complementary relationship between wild 
game and fish consumption was observed. 


+ ().28X ,° 
(02) 4 


N OO09X > - 0.03X,, + 0.08% 


(.001) 


17 


(.04) 2 (06) 10 


R? = .096 
R2 Increase in R? 
051 051 
071 -020 
083 012 
.088 005 
092 .004 
.093 001 
094 001 
095 001 
.096 001 
.096 000 
.096 .000 


related variables were household size (X ,) 
and number of trips to the store (X4). The 
remaining variables contributed minimally 
to the explanatory power of this equation. 


The relatively inexpensive nature of 
poultry compared with red meat, and its 
wide acceptance, would tend to support 
the results of this regression analysis; that is, 
as household size increased, there was a 


tendency to consume more poultry. The 
significance of the number of trips to the 
store indicated that the more opportunity 
the consumer had to purchase poultry the 
higher the consumption. 


POTENTIAL IMPACT FOR ALASKA RED MEAT 
AND POULTRY PRODUCTS 


In the course of. each household 
interview, the enumerator asked (1) 
whether the household had ever purchased 
Alaska-produced red meat and poultry 
products, and (2) would it prefer to 


Table 17. 


purchase these products. Table 17 
indicates that only one-third of the sample 
could remember ever consuming an 
Alaska-produced red meat or poultry 
product. 


Consumer Acceptance of Alaska-Produced Red Meat and Poultry 





Ever Purchased 
Alaska Red Meat 


Would Prefer to 
Purchase Alaska 





Response 
or Poultry Red Meat or Poultry 
(2) (%) 
Yes 37 61 
No 54 20 
No Answer 8 19 





As to the second question, nearly two- 
thirds of the sample said they would prefer 
to purchase Alaska-produced products. 
Only 20 percent of the sample said they 
would not purchase the products if 
available. 

The concern with most of the consumers 
who responded positively to the ’prefer 
Alaska products” question was that the 


product be of similar quality and price to 
present imported meat. ’Similar” does not 
imply ’the same,” however. As far as meat 
grading is concerned, one-half of the 
sample selected USDA "good” grade beef 
from pictures (Table 18), while all major 
chain food stores in Anchorage sell either 
USDA “choice” or ’prime” graded meats. 





Table 18. Fe 
Consumer Preferences for Choice, Good, and Commercial Beef Grades ” 
Prefer Prefer Prefer 
Choice Good Commercial 
Grade Grade Grade 
(4) (4) (2) 
21 48 27 


8Each respondent in this household study was shown three unlabeled pictures of the same cut of beefsteak. The 
three pictures were of USDA choice, good and commercial graded porterhouse steaks, respectively. 

bAlaskan consumers were found to be similar in tastes to people in other regions of the U.S. Household studies in 
Wyoming [7] and Montana [2] found similar preferences for USDA good over USDA choice. 
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In food retailing in the United States, 
USDA choice grade beet has connotated a 
“quality” image for many years. Major 
Anchorage retail food markets have been 
following this pattern. The Anchorage 
retail market is not necessarily closed to 
USDA good grade meat. There are several 
small tood stores in Anchorage which 
handle this grade of beet. 


Beef from Alaska’s farms and ranches, 
if similar in quality and price to USDA 
good graded beef produced in the lower 48 
states, should be marketable in Anchorage. 
One small retail food outlet currently sells 
Alaska-produced beef when quantities are 
available. Probably, given the response in 
Tables 17 and 18, if larger quantities of 
locally produced beef were introduced 
into the Anchorage market, consumers 
would respond favorably. 

In 1971, production of Alaskan beef on 
a dressweight basis was only 2.1 pounds 
per capita annually [1, P. 28]. Consumption 
of beef in Anchorage was estimated to be 
109.8 pounds per capita; therefore, the 
current impact of Alaska-produced beef 
on the Anchorage market is minimal. 

Alaskan producers would seem to have 
major market-penetration potential as far 
as manufactured beef is concerned. Nearly 
80 percent of the Anchorage households 
surveyed (Table 2) consumed some 
hamburger in the seven days prior to the 
personal interview. The Anchorage market 
should be accessible not only to Kodiak 
ranchers marketing their older cattle as 
manufactured beef, but also for cattle 
produced on the Aleutians which could be 
slaughtered locally, frozen and shipped to 
Anchorage. Again, a major limiting factor 
is low production of Alaska beef of any 
type. 

Approximately two-thirds of the 
households (Table 2) consumed some 
bacon in the seven days previous to the 
personal interview. Fewer households 
consumed pork chops, pork sausage, and 
pork roasts. The pork industry in Alaska 
has been expanding in recent years with 
increased use of confinement feeding. 
Considerable expansion is still possible 
because Alaska pork production amounts 


to only one-half pound per capita annually 
[1, P. 28]. However, this household survey 
suggested that pork is less desirable than 
beef from the consumer’s viewpoint. Pork 


consumption, in contrast to beef 
consumption, was not responsive to 
changes in household income. To 


summarize the pork market in Anchorage, 
there is room for expansion, but growth 
may be more limited than for beef because 
of present consumer attitudes. 

Lamb and mutton consumption in 
Anchorage was estimated at 1.1 pounds per 
capita. Production within the state was 
approximately 0.1 pounds per capita [1, P. 
29] for the year 1971. Only 1 percent or 4 
households reported consumption of lamb 
chops during the survey (Table 2). This 
study indicated that Anchorage was a small 
lamb and mutton market. However, state 
production to supply this market is judged 
to’ be extremely low, thus expansion 
opportunities exist. 

Poultry is a major item in the diet of 
Anchorage households. In this survey, both 
chicken and turkey were included in the 
poultry category, with the survey 
undertaken in the fall of the year.!2 Annual 
poultry consumption in Anchorage was 
estimated to be 37.2 pounds per capita, 
which is much lower than the national 
average of 50.1 pounds per capita. Even so, 
only 0.2 pounds [1, P. 32] of poultry per 
capita were produced in Alaska in 1971. 
The important issue is "can Alaska 
producers economically enter this 
market?” Further study is needed here. 

A remaining red meat to be discussed 
is reindeer. With only one out of 402 
households consuming reindeer in the 
seven days preceding the personal 
interview, the impact of reindeer on the 
Anchorage market seems minimal. Only 
one-third of the households consumed any 
reindeer in 1971. Part of the reason for low 
consumption was limited distribution. 
Reindeer meat was available on order from 
only one supplier. Reindeer would appear 
to be somewhat of an exotic meat in 
Anchorage, with Alaska the only state in 
the U.S. that produces reindeer 
commercially. 


‘2Poultry consumption, especially turkey, tends to be higher during the late tall ot each year. 
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Tables 24 — 35 


27 





0 6'0 oe PL 

GE eT 1? L'8 

T€ OT 9¢ 6'L 

0€ & I 9¢€ 28 

LT 80 re 9°¢ 

ST 90 ve L'9 

» spunod 

uolduinsuor) uonduimsuor) uolduinsuo7) uo1jduinsuo7y 
ANNO proyasnoyy ysty proyssnoyy ylog pjoyssnox] joog ployssnoy 
A[YO8M BBVIBAY APJIeM WRIBAY A]Y2AM OBBIOAY ATY29M 8BRIOAY 


uoynduinsuoy Aynog puv ysiy 


Yylog ‘yoog Apjae4q UO eUIODUT ployssnoyy jo y9z7q 


‘VS FGBL 





1210} Jo ¥ 


spjoyasnoyy 
jo laquinyy 





uMOUYU/) 
IBA0-()00' FS 
666°€3-000°8T 
666°L1-000°ST 
666° TT-000'9 
666°S-0 


sre][op 


auloouy 
ployssnoyy 





vv LT es OTT 9 dOAO= 1 














ce ST 0's £01 9 9 

0'e Lil 6'E 9°8 eT +) 

ee Lt OF 6L 06 v 

0% 80 gt OL VG € 

s'T 6°0 Te 69 VG G 

oT L'0 | 9'T 8G L i! 

spunod [e10} Jo x 
uoynduinsuor) uoyduinsuor) uojduinsuo’) uoyduinsuo’y 

Alynod proyssnoy Ysly ployesnoyy] yIOd ployssnoyH je9gq ployssnoy spjoyesnoy 98ZIS 
ATY99M\ BBRVIOAY ATY29M 8BVIBAY APYOOM BBRIOAY APPA M IBCIOAY jo Jaquinyy pjoyssnoyy 


a a IS TO 


uoyduimmsuo’y A1ynog pues ysiy 
‘ylog ‘Joog A[JP2AA UO BZIg PfoyssnoP] Jo Ij 
G3 1981, 


29 





90 £0 Te L9 z umouyu) 











ST 80 T€ GL ¢ Ao) 
oT L0 6€ ae oI Arey 
Te ral O'F a8 gt Ie][oo-anyg 
Ge Tak oe 69 66 Te][OO-9y1Y MA 
— spunod -— ]#}0} JO ¥ 
uondumsuor) uoyduinsuoc) uonduinsuor) uojdumsuo’) 
Annog ployesnoy Ustad PIoqesnoH Cc P Ist esor goo dP Ouosner pd bed balan uonednss(—) 
A[YOOM IBRIOAY ATYP9M IBRIDAY ATYOAM OBVIBAY AP29M BBBIBAY jo Jaquinyy 





uonduinsuo,y Anog pur ys YAog 
“poeog ApY29A4 UO pfoyssnoyy jo peep] Jo uoNedns0Q jo poajjq 
"96 FIFE L 


30 














ST 80 LG eS €T pate ain 
LT oT CG iy 2 9T 2AO 
LG OT ve TL ce OT - €T 
LG OT TV £8 6h 4 ae 2 
0% OT 02 0°9 T oak 
spunod | [2303 Jo x steak ~ 
uonduinsuor) uonduimsuo7) uoyduinsuo’) uoyduimsuo’) 
AQNOg pjoyssnoyy ysl pjoyesnoyy ylog ployesnoyy joog proyssnoyy sproqesnoy uoneonpy 
APfA9M BBeIOAY ATJOOM WBRIBAY ATY29M\ OBBIOAY APPA 8BBIOAY JO JoquInNy Ss pueqsny 





uoynduinsuo’) AQinog pue ‘ys ‘410g 
‘yaog A[Je0A4 UO UOQEONpyY Ss puvgsnyy jo 399jjy 
"LG PAGS. 


31 











1% 80 oe 8G S peices hes 
0% 80 6T 6'€ G OL 240 
G OT IMs pe ce 91 - €1 
9% OT OF 6L LS GI -L 
OL LT €G aS I 9-T 
spunod [B10} fo % s1eaA 
uonduimsuo7) uonduinsuoy uoydumsuor) uoyduinsuo7) 
ALYNOg ployesnoy Ysiy ppoyesnopy y10g ployssnoy Jog ployesnoyy spjoyesnoyy uoneonpy 
ATYP9IM BBRIOAY ATYP2M BBVIOAY ATYOOM OBVIBAY ATJO2M BBVIDAY jo Joquinyy SOFIM 





uoyndumsuoy AjNog pue ys 
‘yo g ‘Joo ApPjeaA4 UO UOT}BONPTY S.oFIAA JO PIIIq 
"83 P1981 


32 


i$ ———$<$<$<$_$__ CCT 


Lh 8°0 C3 e's ial umouyuy) 











oC 60 VG vs £ TAO 
8% Lh eV BS ae ST 6S - 0S 
oe vT cy 9'8 ST 6 - OF 
LG TT gt v8 VG 6E - OF 
£% 80 9t G9 96 63 - 06 
00 L'0 Oe L‘9 Lf bod SEL | 
spunod [B}0} Jo ¥ s1eaA 
uoyduinsuo‘) uoyduinsuo’) uonduimnsuoy uonduinsuory 
ANOg pjoyssnoy ysty Ppoyssnoyy ylog pjoyssnoyy joeog pjoyssnoy{ sployesnoyy a3V 
ATYP9\\ OBVIOAY Apjae A 9BeIOAY ATYO2M\ OBRIOAY ATYOOM\ OBVIOAY JO JOqUIN\Y S pueqsn}y{ 





uonduinsuoy AQNog pus Ysiy 
yiog ‘joegq ApPj22A4 UO BBV Ss puBgsnyFy JO y2jJA 
"63 P19GBL 





6'T 9°0 ee v9 L LENE SN 1! 








oT 80 VG eG c I9AO - (9 

ST OT 6G 89 él 6S - 0S 

ce oT vv 9°8 06 6h - OF 

9% oT gt 68 vG 6 - OF 

LG 6°0 gt OL LG 66 - 06 
L0 G0 gE gc c Japun - 6T 

spunod =e eee ee eos ee [e}0} Jo x siead 

uoydumsuo-) uonduinsuo’y uoyduinsuo’) uonduinsuo’) 

AQNOg pjoyssnoyy Ysty poyesnoy 410g ployasnoyy joeg ployesnoyy spfoyesnoy anV 
A[J29M BBVIOAY ATYOOM OBVIOAY A[YO9 A OBVIOAY APJP9M BBRIOAY jo Joquinyy SOTIM 





uoyduinsuo7) Ajnog pue 
Ysty “YO “Joo” ApPjIeAq UO ABW S_azIA JO Joy 
“OE FIGEL 








6G a 9'¢ CL 09 J9AO puke g 











os 6'0 OV C6 (al c-P 
0% L'0 8S 0'9 Il ag 
VI 60 OV 9°9 LI T-0 
- spunod [®}0} fo % 
uonduinsuor) uoydumsuor) uoydumsuor) uondumsuor) 
AlNOg pjoyssnoy ysty ployssnoyy ylog pjoyesnoyy joeg proyssnoy, spjoyasnoyy Bysely Ul sIea 
APO9\\ WDRIOAY A]YOO\\ IBBIDAY APIAOM OBBIOAY ATYO20\\ OBRIBAY jo Jaquinyy jo Joquinyy 





uonduinsuo,) A1yNog pue ysiy ‘y10g ‘Joog APjaaA, UO 
Ployssnoyy jo pwazy Aq eyxsely Ul SULAI'] Jo siBvaX JO Pay 
TE PIGEL 


‘yaom 
Jod a0u0 uey} U9}JO ssaq 910}s poo;y & WOIF AQINOd puke Ystj ‘yeour peseyoind Ployasnoy,, 








Lt oT CV Lh st BY 

8% OT OF 68 81 € 

LG OT oe c9 66 G 

LA OT et Lg 0€ T 

ot L'0 6E 6S c 20 

spunod Soe [e}0} Jo x 
SS eS Ee eee 

uo1jduinsuo7) uo1duinsuo7) uonduinsuo’) uonydumsuo;) yoem Jod 
Anqynog pjoyesnoyy yst,y ppoyasnoy ylog pjoyssnoy] jeg ployssnoyy SPOt es ur 910}$ 0} Sdtiy, 
A]Y92M\ BBRIOAY APYO2AM OBRIBAY ATYOEM BBRIOAY ATYP9M ABBIBAY jo Jaquinyy jo Jaquinyy 





uoyduinsuoy Anjnog pue yst.y ‘Jaog Ape, UO 
YP9M JAq 210}3§ pOOy 0} sduy jo 1aquinyy jo y~ajjq 
“GE PEL 


36 





Oe Lt 9°€ 08 vS uMQ 





0% 6°0 9 L'9 9V yey 
SPUR [b}0} Jo ¥ 
ae 
uoyduinsuo7 uonduinsuo’) uonduinsuo’) uonduinsuor) c 
AnyNog proyssnoyxy Ysty ployssnoyy 410g pjoyssnoyy jeeg ployesnoyy spjoyssnoy drysioumO 
APO8M IBRIOAY ATJO8M OBVIOAY ATJO9 AM OBVIOAY A[Y99M 9BRIOAY jo Jaquinyy asouepIsey 


uoyduinsuoy ANog pue Ys 
‘yaog ‘Ja0q A[JPeA4 UO CiysiauMGC BoUSpISaY Jo JOIjJJT 
"EE P1IEL 


37 


eS SDSS aed 








9% 6°0 ve 9°9 cl 1IO 
CG OT ce OL 89 eg cs 
eG ol CV gL 91 oyoyye) 
Spun0d a Se [230] Jo 
uoynduimsuor) uoyduimnsuo7y uonduimsuo’‘) uoyduimnsuoy , 
AlyNog pjoyasnoyy ysty ployasnoy] 410g proyesnoy Jog Ployssnoy Sployesnoyy UOIs TOY 
APJOIM BBRIDAY A[YOIM PBVIOAY ATYPIM IBRIOAY ATYP9M BBRIOAY jo Jaquinyy 


uondumsuoy AnNog pue ysl ‘y10g 
‘yaogq A[YI9Aq UO pfoyssnoyFy JO pwaZy JO uOIsyay Jo y2FFq 
FE PGR L 








rE 








s'T 0 gt OL I TOYO 
Te eT 6E GL v aAnEN 
VG £0 ey Lig v O1B2N 
C'S OT ot GL 16 uM 2 
spunod . [®}0} fo x 
uoyndumsuo7) uonduimsuor) uo1}duinsuo’) uo1duinsuo’y 
Alynog pjoyssnoy{ Ysty ployssnoy 410g ployssnoy{ joog proyesnoy spfoyssnoyy{ 0Rey 
APfoe MA IBeIOAY APpee MM 8BVIVAY ATYP9M IBVIBAY APJe2M\ 8BBIBAY jo Joquinyy 





uoyduinsuo’y Axynog pur yYsiy ‘410g 
‘yaogq A[Y9OAq UO PfOYyasnoPy jo pwayy JO sovy Jo Poy 
"SE PFE 








THO 
a. MAS, W.C., MARSH, C.F. AND | 
ean STEPHENS; CA. 


: onomic analysis of red meat 


— T¥iSh, poultry and wild game con- 
sumption patterns in Anchorage ... 


DATE 
LOANED 



























util, IA Orpen 


Pam: 338:(*49) THO 





Thomas; WiC, MARSH. GokS ane 
STEPHENS Gea 


An economic analysis of red meaty 
fish, poultry and wild game..... 
al #12073 
Boreal Institute for Northern 
Studies Library 

CW 401 Bio Sci Bldg 


The University of Alberta 
Edmonton, AB Canada T6G 2E9 
























eg tT 
Pracgee 


3 >: 








4 
U 


= ae aa -t- 
-——<—_——& = 2S a= — 


| 


ee ee 3 
UNIVERSITY 
of ALASKA C SAS a 








STITUTE of 
;RICULTURAL SCIENCES : A 


search Centers: @) B® : Z 


Palmer 


Matanuska y | 


Fairbanks 


Petersburg to 


ct KODIAK 


Is. 





i ° ¥ 
=< 
“se 10 SO Gulf of Alaska 


ALEUTIAN ISLANDS 


